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DEVICE FOR MODIFYING APPEARANCE
OF RELATED DISPLAY PLANES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a GUI (Graphical User
Interface) with a display plane displayed on a display part,
and more particularly to a user interface at the time of
generating a derivative display plane.

2. Description of the Prior Art

A technique 1s generalized in which a plurality of logical
display planes (hereinafter referred to as sheets) are super-
imposed or arranged side by side on a display part and a
cursor 1s positioned on a component depicted 1n the sheets
by a pointing device such as a mouse or a track ball, at which
position a button of the mouse or the like 1s clicked so that
information processing proceeds. The technique 1s called
GUI (Graphical User Interface), and is used in the XWindow
system 1n the UNIX and the Windows of Microsott.

In the GUI system described above, all event outputs and
operations are carried out through a display sheet. Hence,
when the process proceeds while transitions of the procedure
for information processing takes place, 1t 1s necessary to
create derivative sheets for operation corresponding to the
contents of changed works and display the derivative sheets.
There are many cases where the derivative sheet after a
transition has a display pattern common to that included in
the derivative sheet before the transition takes place. Hence,
the derivative sheet after a transition 1s generally created by
copying the derivative sheet before the transition takes
place, and arranging the copied derivative sheet so that a
component 1n the copied derivative sheet 1s modified or a
new component 15 added thereto and that the execution
procedures defined 1n the components are modified.

FIG. 1 1s a diagram of a computer system. A basic sheet
101 and a derivative sheet 201 obtained by copying the basic
sheet 101 are displayed on a display part 60 connected to a
computer main body 100 so that the basic sheet 101 and the
derivative sheet 201 are arranged side by side. The basic
sheet 101 and the derivative sheet 201 have common com-
ponents (a telephone mark 111, a character train “telephone”
121, a telephone mark 211 and a character train “telephone”™
221). By manipulating a mouse 10, a cursor 10K on the
display part 60 1s moved to, for example, the telephone mark
211 1n the derivative sheet 201. Then, the click operation on
the mouse 10 1s carried out. Hence, a predetermined proce-
dure (event) is initiated, and a remote party is called or rings

a bell.

FIG. 2 1s a diagram of conventional display operations
and display states, and shows a sequence in which the
derivative sheet 203 1s created from the basic sheet 101 on
the display part 60.

Referring to FIG. 2, the basic sheets (101, 102) and the
derivative sheets (201-203) are defined by sheet configura-
fion data stored 1n corresponding display plane memories
(1001-2003), and are displayed or executed by a structure
shown 1n FIG. 3, which will be described later. The corre-
sponding display plane memories denote memory areas
allocated 1n a memory built 1n the computer main body 100
or a memory externally connected thereto.

On the display part 60, two components are set in the
basic sheet shown 1n the upper left portion 1n FIG. 2 in which
display positions and a display frame are defined. The first
component 1s the telephone mark, which 1s displayed in the
determined position 1n which the telephone mark 111 1s set.
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When the not shown cursor of the mouse 10 1s positioned on
the telephone mark 111 and the click operation 1s carried out,
the already defined procedure (event) is executed. For
example, the bell 1s ringed. When the procedure of dialing
a destination 1s predetermined, the destination 1s called. The
second component 1s a character train, which 1s displayed,
with given size fonts, in the position to which “telephone”

121 1s set.

The derivative sheet 201 shown 1n the upper right portion
in FIG. 2 1s created by copying the contents of the basic
sheet 101 stored 1n the display plane memory 1001 to the
display plane memory 2001. Then, the contents of the
display plane memories 1001 and 2001 are modified or
components are added thereto. That 1s, the basic sheet 101
shown 1n the upper left portion in FIG. 2 1s modified so that
the telephone mark 111 1s changed to a mail mark 112 and
the procedure 1s changed from ringing or dialing to voice
(for example, “a mail has arrived”). Further, the character
train “telephone” 121 1s changed to a character train “mail”
122. Thus, the basic sheet 102 shown 1n the lower left

portion 1n FIG. 2 1s created.

A note symbol 311 1s added to the derivative sheet 201
shown 1n the upper right portion in FIG. 2. Further, the
derivative sheet 202 shown 1n the lower left portion 1n FIG.
2 1s created, which define a procedure of, for example,
outputting a melody. In this case, 1t 1s necessary to reflect, on
the derivative sheet 202 shown 1n the right center portion,
the modified portion of the basic sheet 102 shown 1n the
lower left portion. That 1s, the derivative sheet 203 shown 1n
the lower right portion 1n FIG. 2 1s created as follows. The
telephone mark 212 and its procedure “bell ringing or
dialing” 1n the derivative sheet are changed to the postal
code and a voice message “mail has arrived”. Further, the
character train “telephone” 222 1s changed to a character
train “mail”. As described above, the work of creating the
derivative sheet 203 shown 1n the lower right portion of FIG.
2 1s additionally required.

FIG. 3 1s a diagram showing a structure of a sheet
processing means for executing the above-mentioned dis-
play plane work. The sheet processing means 1s 1mple-
mented by the computer main body 100. A signal indicating
the coordinates of the cursor 10K on the display part 60 1is
input to a coordinates detecting part 11 by clicking a
not-shown button of the mouse 10. A click signal depending
on the clicking way (single click, double click, drag and
drop) is input to a signal discriminating part 12.

A sheet creation executing part 13 supplied with the
output signals of the coordinates detecting part 11 and the
signal discriminating part 12 accesses a memory 41 through
a read/write control part 14. Then, the sheet creation execut-
ing part 13 retrieves a sheet registration area 42 formed 1n
the memory 41, and searches for a sheet on which the cursor
104 1s displayed at present. If a plurality of sheets are
displayed 1n an overlap formation, the sheet having priority
over the other sheets (which is, for example, the sheet

displayed in the forefront of the overlap formation) is
selected as the first sheet.

The sheet processing means can selectively execute a
take-over mode, a modifly mode and an execution mode
indicated by a mode signal mput to the sheet creation
executing part 13 by an operation on the mouse 10 or an
operation on a data 1input means such as a keyboard.
| When the Take-over Mode is Set by the Mode Signal]

A new sheet creation 1s selected from a menu that 1s not
shown, and a display plane memory for storing information
concerning parts which should be set in the newly created
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sheet (derivative sheet 201) 1s obtained in the memory 41.
When such a display plane memory 1s obtained in the sheet
registration area 42, the derivative sheet 201 1s drawn 1n a
predetermined position on the display part 60 so as to have
a given frame width. The mouse 10 1s manipulated so as to
move the cursor 10K to a predetermined position of, for
example, a tool bar of the basic sheet 101. In this position,
the button of the mouse 10 1s dragged. Thereafter, the cursor
10K 1s moved to the derivative sheet 201 to which the
dragged contents should be copied, and 1s then dropped.

The sheet creation executing part 13 accesses the memory
41 via the read/write control part 14 in response to the drag
and drop signals from the mouse 10, and reads the compo-
nents of the basic sheet 101 (for example, the first sheet) and
the mmformation thercon from a component registration arca
43. Then, the derivative sheet 201 (for example, the second
sheet 1n the sheet registration area and the secondsheet-
related component registration part in the component regis-
tration area 43) takes over all the components and informa-
fion.

‘'When the Modify Mode is Set by the Mode Signal]

The sheet creation executing part 13 compares the display
positions of the components set 1n the area in the sheet
registration area 42 corresponding to the basic sheet 101 (for
example, the first sheet) with the positions indicated by the
cursor 10K. If there 1s a component which coincides with the
position indicated by the cursor 10K, the sheet creation
executing part 13 performs a modifying work for compo-
nents. More particularly, the sheet creation executing part 13
accesses the component registration arca 43 via the read/
write control part 14, and reads the information concerning,
the components of the first sheet. Then, the display plane
memory 1001 1s modified 1n accordance with instructions
from the data input means such as the keyboard which 1s not
shown. If there 1s no component which coincides with the
position 1ndicated by the cursor 10K, an addition work 1s
performed so that a component 1s newly registered in
accordance with instructions from the data input means such
as the keyboard. A sheet drawing execution part 50 displays,
on the display part 60 1in real time, the modified basic sheet
101 on the basis of the information from the memory 41 read
by the read/write control part 14.

‘'When the Execution Mode is Set by the Mode Signal |

The sheet creation executing part 3 searches for the
component corresponding to the position in which the cursor
10K 1s located and the button of the mouse 1s clicked. If a
procedure 1s defined for the present component, the sheet
creation executing part 13 instructs the sheet drawing execu-
tion part 50 to read and execute the above procedure.

The above-mentioned prior art requires the initial work at
the time of creating transition display planes in which all
information of the original sheet 1s copied unconditionally.
Hence, 1f a modification such as a correction or addition 1s
orven to one of the copying sheet and the copied sheet, such
a modification cannot directly be reflected on the other sheet.
The above 1s particularly conspicuous 1n a case where a large
number of components are included in the sheets m a
complex formation or a case where a derivative sheet 1s
created by repeatedly performing the copy work several
fimes 1n a hierarchical formation.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide an
information display device in which the above problems are
climinated.

A more specific object of the present invention 1s to
provide an information display device in which, when
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4

derivative sheets having a hierarchical arrangement are
created, correction work for such derivative sheets 1s
reduced as much as possible, and a modification given to
copy-source sheets can easily be reflected on derivative
sheets, and in which a procedure (event) can definitely be
executed.

Another object of the present invention 1s to provide a
computer readable recording medium in which a program
for realizing the above information display device 1is stored.

The above objects of the present invention are achieved
by an information display device capable of displaying
logical display planes, the device comprising: first means for
storing 1tems of display plane forming information respec-
tively defined for the logical display planes; and second
means for displaying the logical display planes on a screen
part 1n accordance with the items of the display plane
forming information, wherein the items of the display plane
forming information of logical display planes that have a
hierarchical relationship include information describing the
hierarchical relationship and commonly own attribute 1nfor-
mation concerning a component commonly used in the
logical display planes having the hierarchical relationship.

The above structure may be configured so that, when the
second means displays a first logical display plane, the
second means refers to the display plane forming informa-
tion concerning the first logical display plane, and the
display plane forming information concerning a second
logical display plane which 1s located 1n a hierarchical level
higher than that in which the first logical display plane is
located.

The above structure may be configured so as to further
comprise third means for, when 1t 1s instructed to create a
second logical display plane from a first logical display
plane, creating the display plane forming information con-
cerning the second logical display plane including informa-

tion indicating the first logical display plane and for storing
the created display plane forming information in the first

Mcarns.

The above structure may be configured so that: the display
plane forming information of the logical display plane
located 1n an upper layer of the hierarchical relationship
includes the attribute information concerning the compo-
nents which are common to the logical display plane located
at a lower layer; and the display plane forming information
concerning the display plane located at the lower layer
includes the attribute information inherent in the logical
display plane located at the lower layer.

The above structure may be configured so that the
attribute 1nformation includes at least one of information
concerning a display of the components and the attribute
information concerning procedures which should be carried
out with regard to the components.

The above objects are also achieved by an information
display device comprising: memory means for storing dis-
play plane forming information i1tems of information plane
forming information respectively corresponding to a plural-
ity of logical display planes; display plane generating means
for registering display plane forming information concern-
ing a new display plane and modifying the display plane
forming information concerning the existing logical display
plane; derivative display plane generating means for setting
a take-over relationship between the 1tems of the display
plane forming information concerning the logical display
planes stored 1n the memory means; and logical display
plane displaying means for displaying the logical display
plane to be displayed on the basis of the display plane
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forming information concerning the logical display plane to
be displayed and the display plane forming information of
the logical display plane which 1s a take-over source with
respect to the logical display plane to be displayed.

The mnformation display device may be configured so as
to further comprise input means for inputting necessary
instructions to the display plane generating means and the
derivative display plane generating means, and display
means for displaying the logical display plane.

Further, the above objects are achieved by a computer
readable recording medium storing a computer program
comprising: a memory function part for causing a computer
fo store, In a memory, items of display plane forming
information respectively corresponding to a plurality of
logical display planes; a display plane generating function
part for causing the computer to register, in the memory,
display plane forming information concerning a new display
plane and modify the display plane forming information
concerning the existing logical display plane; a derivative
display plane generating function part for causing the com-
puter to set a take-over relationship between the 1tems of the
display plane forming information concerning the logical
display planes stored in the memory; and a logical display
plane displaying function part for causing the computer to
display the logical display plane to be displayed on the basis
of the display plane forming information concerning the
logical display plane to be displayed and the display plane
forming mformation of the logical display plane which 1s a
take-over source with respect to the logical display plane to
be displayed.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, structures and advantages will become
apparent from the following description when read in con-
junction with the accompanying drawings.

FIG. 1 1s a diagram showing prior art.

FIG. 2 1s a diagram showing a conventional display plane
work and displayed states.

FIG. 3 1s a diagram showing a structure of a conventional
sheet processing means.

FIG. 4 1s a block diagram of an outline structure of an
information display device according to an embodiment of
the present invention.

FIG. 5 1s a block diagram showing the details of the
structure shown 1n FIG. 4.

FIG. 6 1s a diagram showing a structure of sheet configu-
ration information (display plane memory) forming a sheet.

FIG. 7 1s a diagram showing an editing work and dis-
played states according to the embodiment of the present
invention.

FIG. 8 1s a diagram showing transition states of display
plane memories.

FIG. 9 1s a diagram showing a computer system which
implements the information display device of the present
invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 4 1s a diagram of a basic structure of an information
display device according to an embodiment of the present
invention. The information display device shown in FIG. 4
includes memory means 4 for storing 1tems of display plane
forming information respectively corresponding to a plural-
ity of logical display planes (sheets), display plane gener-
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6

ating means 2 for registering display plane forming infor-
mation concerning a new logical display plane or modifying
the display plane forming information concerning the exist-
ing logical display planes in accordance with instructions
from mput means 1A mncluding a pointing device such as a
mouse and a keyboard, derivative display plane generating
means 3A for setting, when an indication from the input
means 1A indicates take-over, a take-over relationship (in
other words, a hierarchical relationship) between the display
plane forming information concerning a logical display
plane stored mn the memory means and the display plane
forming information concerning another logical display
plane 1n accordance with a take-over instruction signal from
take-over instruction means 1B, and logical display plane
displaying means 7 for displaying a logical display plane to
be displayed on the basis of the display plane forming
information on the above logical display plane and display
plane forming information on the take-over source logical
display plane.

The logical display plane displaying means 7 includes
drawing means 5 for drawing a display plane on display
means 6 such as a CRT display or liquid-crystal display on
the basis of the display plane forming information read from
the memory means 4, and display plane information man-
agement means 3B for obtaining attribute information con-
cerning components from the memory means 4 which stores
the display plane forming information of the take-over
SOurce.

FIG. 5 1s a block diagram of the detail of the basic
structure of the mformation display device shown 1n FIG. 4.
A data mput part 10A 1s a device such as a keyboard and 1s
used to input data to the information display device. A
position specifying part 10C includes a pointing device such
as a mouse or a frack ball, and specifies the position of a
component to be modified or to be newly set. A takeover
instruction part 10B indicates a take-over source sheet and
a take-over destination sheet by an operation based on a
not-shown editing menu displayed on the display part 60
through the data input part 10A or the position speciiying
part 10C. A sheet generation executing part 13, which 1s
supplied with the signals from the data mput part 10A and
the position specitying part 10C, sets a component in the
specified sheet, modifies a component and its attribute of the
speciflied sheet, and executes a procedure set 1n the compo-
nent of the specified sheet. A mode setting part 24 sets an
editing or execution mode through the data input part 10A or
the position specitying part 10C. A derivative sheet gener-
ating part 31 1s supplied with the output signals from the
position speciiying part 10C and the take-over instruction
part 10B, and generates a derivative sheet from the specified
sheet. The memory 1 includes the sheet registration arca 42
and the component registration arca 43. The read/write
control part 14 accesses the memory 41 to read and write the
display plane information therefrom and therein. A sheet
information read management part 32 reads sheet informa-
tion so that the attribute of a component having an attribute
which 1s not registered by tracing a connection to upper
sheets (that 1s, a take-over or hierarchical relationship).
Further, the sheet information read management part 32
instructs execution of a procedure of the component read
from the memory 41 when the procedure 1s input from the
sheet generation executing part 13. A reference number 50
indicates a sheet drawing execution part, and a reference
number 60 indicates a display part 60.

A description will now be given of the correspondence
between the structure shown in FIG. 4 and the structure

shown in FIG. 5. The mput means 1A shown in FIG. 4
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corresponds to the data input part 10A and the position
specifying part 10C shown 1n FIG. 5. The take-over mnstruc-
tion means 1B shown 1n FIG. 4 corresponds to the take-over
instruction part 10B. The display plane generating means 2
shown 1n FIG. 4 corresponds to the sheet generation execut-
ing part 13 shown 1 FIG. §. The derivative display plane
generating means 3A shown in FIG. 4 corresponds to the
derivative sheet generating part 31 shown 1n FIG. 5. The
memory means 4 shown m FIG. 4 corresponds to the
memory 41 shown 1n FIG. 5. The display plane information
management means 3B shown in FIG. 4 corresponds to the
sheet information read management part 32. The drawing
means 3 shown in FIG. 4 corresponds to the sheet drawing
execution part S0 shown 1 FIG. 5. The display means 6
shown 1n FIG. 4 corresponds to the display part 60 shown 1n
FIG. 5. Although there 1s no block shown m FIG. 4 which
directly corresponds to the read/write control part 14 shown
in FIG. 5, the part 14 is required that the display play
generating means 2, the derivative display plane generating
means 3A and the display plane information management
means 3B access the memory means 4. There 1s also no
block shown i FIG. 4 which directly corresponds to the
mode setting part 24 shown 1n FIG. 5, 1t 1s possible to
consider that the input means 1A shown 1n FIG. 4 corre-
sponds to the mode setting part 24.

FIG. 6 1s a diagram showing a detailed structure of the
sheet forming i1nformation stored in the memory 41. As
shown, the items of sheet forming information (display
plane memory) respectively provided to the individual
sheets include an upper sheet 1dentification column 421, a
own sheet information column 422, a component informa-
fion column 431 and a procedure information column. The
upper sheet column 421 stores discrimination information
concerning a sheet directly located 1n the upper level with
respect to the own sheet. As will be apparent from the
following description, the hierarchical relationship between
the sheets (take-over relationship) can be described by
describing an 1dentification number indicating the sheet of
the take-over source 1n the upper sheet 1dentification column
421. The upper sheet column 421 of the sheet forming
information concerning the sheet located 1n the uppermost
level of the hierarchical structure 1s kept blank or predeter-
mined appropriate data (in the following description, symbol
“77) 1s described therein.

The own sheet information column 422 stores basic
information concerning display of the own sheet, and stores
information concerning, for example, the size (height H and
width W) of the display frame and displayed color. The
component information column 431 stores information con-
cerning display of each component of the own sheet (items
of component information 4301, 4302), and stores informa-
tion concerning, for example, the display position, character
string and color of each component. The procedure 1nfor-
mation column 432 stores a procedure which can be set to
cach component of the own sheet (items of procedure
information 43011, 43021), and stores information
concerning, for example, the specification of a voice mes-
sage.

Information described m the component information col-
umn 431 and the procedure information column 432 1s the
attribute mformation concerning each component.

The own sheet information column 422, the component
information column 431 and the procedure information
column 432 store difference information indicating the dif-
ference between the own sheet and the upper sheet. That 1s,
the columns 422, 431 and 432 store only information
different from the information concerning the upper sheet.
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For example, if component (1) shown in FIG. 6 of the sheet
of interest 1s also present in its upper sheet and the compo-
nent mmformation 4301 thercon has the same contents as
those of the component information 4301 on the upper sheet,
the component mnformation indicative of the position, char-
acter string and color 1s kept blank or the aforementioned
symbol “?7” 1s described therein. When the present sheet 1s
displayed by using the component information 4301 con-
cerning the component (1) of the upper sheet specified in the
upper sheet identification column 421. If only the position of
the component (1) is different from that in the upper sheet,
only information concerning the position 1s described. If the
hierarchical structure has three or more layers, the informa-
tion concerning the component (1) may be described in a
sheet located two or more layer levels than the layer level of
the sheet of interest. Even 1n this case, the sheet of interest
1s displayed by using the component information 4301 of the
component (1) which is found by tracing the hierarchical

relationship.

A description will now be given of an operation of the
above information display device. The following description
of the operation will be given by separately describing
operation modes and work units of the above information
display device.
| Editing Mode]

A description will be given of a sheet editing work and
operation in the structure shown in FIG. 5 by referring to
FIGS. 7 and 8, wherein FIG. 7 shows the editing work and
assoclated displays, and FIG. 8 shows state transitions of the
related display plane memories.

First of all, the editing mode 1s specified by the mode
setting part 24. The basic sheet 101 shown 1n the upper left
portion of FIG. 7 1s the parent sheet which the take-over
source. In the basic sheet 101, two components consisting of
the telephone mark 111 and the character train “telephone”
121 are arranged. The telephone mark 111 i1s assigned a
procedure for ringing a bell or dialing.

FIG. 8 shows state transitions of the display plane memo-
ries corresponding to individual sheets in the memory 41
(FIG. §). As shown, the state of the display plane memory
1001 forming the basic sheet 101 1s described as follows:

A) No parent sheet 1s present because the sheet is the
take-over source;

B) The sheet has a size “15 cm, 20 cm” and the display
color thereof 1s “black”;

C) The position of the component 111 is “. . . 7, the mark
thereof 1s “telephone mark”, and the display color
thereof 1s “black”;

D) The position of the component 121 is “. . . 7, the
character string thereof 1s “telephone”, and the display color
1s “black™; and

E) The component 111 has a procedure for ringing a bell
or dialing.
| Take-Over|

The first work 1s a take-over work. If the basic sheet 101
shown 1n FIG. 8 1s not displayed on the display part 60, a
predetermined operation 1s carried out 1n order to display the
basic sheet 101 on the display part 60.

The take-over istruction part 10B outputs a take-over
instruction signal by operating the editing menu that 1s not
shown. Subsequently, the basic sheet 101 displayed on the
display part 60 1s specified as the take-over source by the
position specifying part 10C (for example, clicking the
button of the mouse). Further, the derivative sheet 201 newly
created 1s specified by operating the menu. The two signals
oenerated by the above sheet specilying operations are
analyzed by the derivative sheet generating part 31, which
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the accesses the memory 41 through the read/write control
part 14. As shown by an arrow which a term “TAKE OVER”

1s assigned 1n FIG. 8, a display plane memory 2001M 1s
generated by using sheet forming data which 1s taken over
from the display plane memory 1001 except for the attribute
information. An 1dentification code of the take-over-source
basic sheet 101, such as “101” 1s written 1nto the parent sheet
column of the display plane memory 2001 M.

The taken-over state 1s shown in the display plane
memory 2001M located 1n the upper right portion of FIG. 8.

That 1s, the 1dentification code “101” 1s stored in the
parent sheet column of the display plane memory 2001M,
and the attribute information concerning the own sheet 1s
blank (however, for the sake of convenience, “?” is used in
FIG. 8). The attribute information concerning the two com-
ponents (211, 221) is given “?”.

In the state 1n which the take-over work 1s completed, the
sheet information read management part 32 reads the sheet
forming data from the display plane memory 2001 M. Thus,
the attribute information concerning the components 1s read
from the sheet forming data of the parent basic sheet 101
which 1s stored 1n the memory 1001 and 1s specified 1n the
parent sheet column of the memory 2001M (derivative sheet
201 shown in the upper right portion of FIG. 7).
| Modification of Parent Sheet]

It will now be assumed that the two components of the
basic sheet 101 are modified. More particularly, the tele-
phone mark 111 1s changed to the mail mark 112 and the
procedure 1s changed to “voice”. Further, the character train
“telephone” 121 1s changed to the character tramn “mail” 122.

If the basic sheet 101 1s not displayed on the display part
60, the signal specifying the basic sheet 101 1s generated by
the position specitying part 10C shown 1n FIG. 5, and 1s
input to the sheet generation executing part 13. Then, the
sheet generation executing part 13 accesses the memory 41
through the read/write control part 14, and reads the display
plane memory 1001 (shown in the upper left portion of FIG.
8). The sheet forming data read from the memory 41 is
simultaneously input to the sheet information read manage-
ment part 32, and 1s displayed on the display part 60 through
the sheet drawing execution part 50. The upper sheet 1s not
specified 1n the display plane memory 1001, and thus the
sheet (basic sheet 101 shown in FIG. 7) can completely be
displayed by only the information stored in the memory
1001.

When the basic sheet 101 1s displayed on the display part
60, the position specifying part 10C (mouse cursor) is
manipulated so that an instruction 1s input 1n the position of
the component to be modified (for example, by clicking the
mouse button). The instruction i1s analyzed by the sheet
generation executing part 13, and an indication 1in which the
present component 1s allowed to be modified 1s shown
through the sheet drawing execution part 50. Thus, the data
input part 10A (for example, keyboard) is operated so that
modification data for changing the mark of the component
111 1s changed from “telephone mark” to “mail mark™ 1s
input. The sheet generation executing part 13 changes the
mark of the component 111 1n the display plane memory
1001 from “telephone mark™ to “mail mark™ 112, and further
changes the procedure of the component 112 so as to utter
a voice message “mail has arrived” by operating the data
input part 10A.

By a similar operation, the character train “telephone” 1s
changed to character train “mail”. The state of the display
plane memory 1002 obtained when the above moditying,
work 1s completed 1s as shown 1n the lower left portion of
FIG. 8, and the display state 1s as shown in the lower left

portion of FIG. 7.
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When the sheet forming data of the parent sheet 1is
modified, all the modified state of the parent sheet 1is
automatically reflected on the derivative sheet 202 (FIG. 4).
[ Modification of Derivative Sheet]

It will now be assumed that the derivative sheet 201 1s
modified so that the sheet size 1s changed and a part 311
(FIG. 7, note mark) is added.

The position specitying part 10C 1s operated so as to drag
the right end of the derivative sheet 202 so that the width of
the derivative sheet 202 can be changed. The changed size
1s stored 1 a display plane memory 2002M obtained by
modifying the display plane memory 2001M so that “width=
7” 1n the own sheet 1s changed to “width=25 cm”™. As shown
in FIG. 7, the derivative sheet 203 derived from the deriva-
tive sheet 202 1s displayed on the display part 60 through the
sheet information read management part 32 and the sheet
drawing execution part 50.

The addition of the component 311 1s carried out as
follows. A component creation menu which 1s not shown,
such as a tool bar, 1s selected 1n accordance with a given
procedure. Then, the position specitying part 10C, such as
the cursor, 1s moved to the position 1n the derivative sheet
202 (the center right portion of FIG. 7) in which the new
component 311 should be placed, and the mouse button is
clicked here. The indication signal generated by clicking 1s
analyzed by the sheet generation executing part 13, which
accesses the memory 41 (FIG. 5) through the read/write
control part 14. Hence, the display plane memory 2001M
shown 1n FIG. 8 1s read. The items of the position 1nforma-
tion concerning the components 1n the display plane
memory 2001M are assigned “?”. Hence, the positions of the
components are searched for by tracing the connection to the
parent sheet. Hence, 1t 1s confirmed that there 1s no registered
component 1n the specified position. Hence, a component
registration column for the component 311 1s newly pro-
vided 1n the display plane memory 2001M, so that the
display plane memory 2002M 1s obtained.

Then, based on the predetermined procedure, the position
information, the mark “note” and the display color “black™
are mput by the data mput part 10A, and the “procedure” to
be set to the present component 311 1s registered. The state
of the display plane memory 2002M obtained when the
above modifying work 1s shown 1n the lower right portion of
FIG. 8. The modifying work for the basic sheet 101 which
1s the parent sheet 1s reflected on the derivative sheet 202
shown 1 FIG. 7.

When the modifying work for the parent sheet and the
modifying work for the derivative sheet are completed, the
respectively display plane memories (1002, 2002M) are as
shown 1n the lower portions of FIG. 8. Under the control of
the sheet information read management part 32, the sheet
forming data 1s read from the display plane memories
(2002M, 1002), and the derivative sheet 203 shown in the
lower portion of FIG. 7 1s drawn.
| Case Where a Derivative Sheet 1s Created so as to Extend
Over Two or More Layers]

The display plane memories are provided for the respec-
tive sheets. Hence, 1f the first derivative sheet 201 1s gen-
crated from the basic sheet 101 by the take-over process and
the second derivative sheet 301 (not shown) is generated
from the derivative sheet 201, the display plane memories
(1001, 2001M, 3001M (not shown)) are provided. As shown
in FIG. 3, the three display plane memories are chained by
the upper sheet 1dentification column 421.

The derivative sheet generating part 31 shown in FIG. 5
prepares an area (FIG. 6) for the display plane memory of
the derivative sheet which 1s the first take-over destination.
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The sheet 1dentification information concerning the take-
over source 1s stored 1n the upper sheet identification column
421. Then, the own sheet information column 422 except for
the attribute information, the component information col-
umn 431 and the procedure information column 432 except
for the procedure main body are taken over to the display
plane memory of the derivative sheet from the display plane
memory 1001 of the take-over source. However, 1t 1s not
necessarily required to provide an area for the same display
plane information as that of the upper sheet.

Regarding the components, the attribute information on
which 1s assigned “?7”, the sheet information read manage-
ment part 32 traces the chain information 1n the upper sheet
identification column 421, and obtains the attribute infor-
mation concerning the components in the take-over source.
When the take-over extends over three layers such as a
parent, a child and a grandchild, the attribute information
concerning the components are obtained in the child sheet
by searching the display plane memory of the parent sheet.
In the grandchild sheet, the display plane memory of the
child sheet 1s searched first. If there 1s the attribute infor-
mation concerning the components, 1t 1s obtained. If “?” 1s
present, the display plane memory of the parent sheet 1s
traced and searched.

If the components are deleted at the time of moditying the
take-over source sheet, the components are not found even
by tracing the hierarchical structure up to the take-over
source sheet at the time of displaying the take-over desti-
nation sheet. In such a case, the sheet information read
management part 32 outputs an alarm or the like.

Since the components are commonly used between the
sheets, a known technique can be used to chain the sheets
using sheet 1dentifiers. For example, segmented numbers
and mnemonic codes can be used for management.

A take-over chain giving high priority to sheets compara-
fively close to each other 1s employed so that the upper
sheets can be accessed by the minimum tracing route.
| Execution Mode |

The position specifying part 10C 1s operated so that the
cursor 10K 1s positioned to the note mark 311 of the
derivative sheet 203, and the button of the mouse 10 1s
clicked. The sheet generating execution part 13 supplied
with the position signal generated by the click operation and
a click type signal accesses the memory 41 through the
read/write control part 14.

Then, the sheet generating execution part 13 searches the
sheet registration arca 42 and the component registration
arca 43, and compares the specified component (note mark
311) with the registered components.

More speciiically, the display plane memory 2002M
shown 1 FIG. 8 1s searched and the coordinates of the
position of the component 311 are compared with the
registered information. If the coordinates of the position of
the component 311 are found, it 1s determined whether there
1s a procedure which 1s assigned to the component. If a
procedure for outputting a melody 1s defined, the procedure
1s executed so that the melody 1s output.

If the click position of the cursor 10K 23 corresponds to
the mail mark 212 of the derivative sheet 203, the sheet
generating execution part 13 instructs the sheet information
read management part 32 to execute the procedure of the
mail mark 212. In response to the above instruction, the
sheet mnformation read management part 32 refers to the
component (212) of the display plane memory 2002M, and
recognizes that the present component i1s taken over to the
parent sheet (basic sheet 102), and a procedure is defined for
the component.
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Thus, the display plane memory 1002 1s retrieved by
referring to “101” 1n the parent sheet take-over column.
Then, the sheet drawing execution part S0 executes the
procedure for the component (111), that is, the component
(112). Hence, a voice message “mail has arrived” is output.

A description will be given of a computer system which
implements the above information display device.

The computer system shown 1n FIG. 9 mcludes a main
frame 1101 having a CPU, a memory, a speech codec, a
speaker and a disk drive, a display 1102 displaying an image
on a screen 11024 1n accordance with instructions from the
main frame, a keyboard 1103 for inputting a variety of
information to the computer system 1100, a mouse 1104
specilying an arbitrary position on the screen 11024, and a
modem 1105 used to access an external database 1106. A
display plane program 1s stored 1n a portable recording
medium such as the disk 1110 or 1s down loaded from the
external database 1106 using the modem 1105. Then the
downloaded program is mput to the computer system 1100
and 1s executed.

The display plane program stored in the disk 1110 or the
like 1ncludes the display plane generating means 2, the
derivative display plane generating means 3A, the logical
display plane displaying means 7, and a part which controls
access to the memory means 4. In other words, a computer
readable recording medium storing a computer program
comprises: a memory function part for causing a computer
fo store, In a memory, items ol display plane forming
information respectively corresponding to a plurality of
logical display planes; a display plane generating function
part for causing the computer to register, in the memory,
display plane forming information concerning a new display
plane and modify the display plane forming information
concerning the existing logical display plane; a derivative
display plane generating function part for causing the com-
puter to set a take-over relationship between the 1tems of the
display plane forming information concerning the logical
display planes stored in the memory; and a logical display
plane displaying function part for causing the computer to
display the logical display plane to be displayed on the basis
of the display plane forming information concerning the
logical display plane to be displayed and the display plane
forming mformation of the logical display plane which 1s a
take-over source with respect to the logical display plane to
be displayed.

As described above, 1t 1s possible to commonly own and
use the display plane forming information and the event
procedures among the initial display plane and the derivative
planes when the event outputting and operation are carried
out through the screen and the procedure of the information
processing proceeds with transitions. Hence, when the
derivative display planes which take over 1n the hierarchical
structure are created, it 1s possible to reduce the work of
modifying the derivative display planes that are the take-
over destinations and to automatically reflect the results of
the moditying work for the display plane of the take-over
source on the derivative display planes of the take-over
destinations without any particular work and affecting the

proceeding of the procedures.

What 1s claimed 1s:

1. An mnformation display device capable of displaying
logical display planes having a hierarchical relationship, the
device comprising:

first means for storing items of display plane forming

information respectively defined for the logical display
planes; and

second means for displaying the stored logical display
planes on a screen part 1n accordance with the items of
the display plane forming information;
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the items of the display plane forming imformation of
logical display planes that have a hierarchical relation-
ship include information describing the hierarchical
relationship;

the 1tems of display plane forming information having a
hierarchical relationship share and respond to appear-
ance 1nformation concerning a component commonly
used 1n the logical display planes,

wherein when appearance information for a selected
display plane 1s modified, the items of display planes
having a hierarchical relationship with the selected
display plane will automatically reflect the modified
appearance 1nformation while values of displayed
items 1n the display planes having the hierarchical
relationship with the selected display plane remain

unchanged.
2. The mmformation display device as claimed 1n claim 1,

wherein, when the second means displays a first logical
display plane, the second means refers to the display plane
forming information concerning the first logical display
plane, and the display plane forming information concerning,
a second logical display plane which is located 1in a hierar-
chical level higher than that 1n which the first logical display
plane 1s located.

3. The mformation display device as claimed 1n claim 1
further comprising third means for, when 1t 1s mstructed to
create a second logical display plane from a first logical
display plane, creating the display plane forming informa-
tion concerning the second logical display plane mncluding
information mdicating the first logical display plane and for
storing the created display plane forming information in the
first means.

4. The mformation display device as claimed 1n claim 1,
wherein:

the display plane forming immformation of the logical
display plane located 1n an upper layer of the hierar-
chical relationship includes the appearance information
concerning the components which are common to the
logical display plane located at a lower layer; and

the display plane forming information concerning the
display plane located at the lower layer includes the
appearance information inherent in the logical display
plane located at the lower layer.

5. The mformation display device as claimed in claim 1,
wherein the appearance information includes at least one of
information concerning a display of the components and the
appearance 1nformation concerning procedures which
should be carried out with regard to the components.

6. An 1information display device comprising:

a memory storing display plane forming information
items forming information respectively corresponding
to a plurality of logical display planes;

a display plane generator registering display plane form-
ing mformation concerning a new display plane and
modifying the display plane forming information con-
cerning an existing logical display plane;

a derivative display plane generator setting a take-over
relationship between 1tems of the display plane forming
information concerning the logical display planes
stored 1in the memory;

a logical display plane display displaying the logical
display plane to be displayed on the basis of the display
plane forming information concerning the logical dis-
play plane to be displayed and the display plane form-
ing mformation of the logical display plane which 1s a
take-over source with respect to the logical display
plane to be displayed,
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wherein when appearance information of items of a
selected display plane are modified, display planes
having the take-over relationship with the selected
display plane will automatically reflect the modified
appearance 1nformation while values of displayed
items 1n the display planes having the take-over rela-
tionship with the selected display plane remain
unchanged.

7. The mmformation display device as claimed 1n claim 6,
further comprising an input device nputting necessary
instructions to the display plane generator and the derivative
display plane generator, and the logical display plane dis-

play.

8. A computer readable recording medium storing a
computer program comprising:

a memory function part for causing a computer to store,

In a memory, items of display plane forming informa-
tion respectively corresponding to a plurality of logical

display planes;

a display plane generating function part for causing the
computer to register, in the memory, display plane
forming 1nformation concerning a new display plane
and modify the display plane forming information
concerning the existing logical display plane;

a derivative display plane generating function part for
causing the computer to set a takeover relationship
between the 1tems of the display plane forming infor-
mation concerning the logical display planes stored 1n
the memory;

a logical display plane displaying function part for caus-
ing the computer to display the logical display plane to
be displayed on the basis of the display plane forming
information concerning the logical display plane to be
displayed and the display plane forming information of
the logical display plane which 1s a take-over source
with respect to the logical display plane to be displayed,

wherein when appearance information of items of a

selected display plane are modified, display planes
having the take-over relationship with the selected

display plane will automatically reflect the modified
appearance 1nformation while values of displayed
items 1n the display planes having the take-over rela-
tionship with the selected display plane remain
unchanged.

9. A method, comprising:

creating windows having hierarchical relationships and
appearance 1nformation for each window, each window
displaying data formatted with each window’s respec-
five appearance information;

modifying appearance information of a selected windows;
and

changing appearance information of windows having a
hierarchical relationship with the selected window to
match the modified attributes of the selected window,
so that the displayed data in the windows having a
hierarchical relationship with the selected window 1s
formatted using the changed appearance information
while the data itself remains unchanged.

10. The method recited in claim 9, further comprising
defining which particular windows have hierarchical rela-
tionships with other windows.

11. A computer readable storage medium, storing a com-
puter program 1nstructing a computer to perform:

allowing a user to create windows having hierarchical
relationships and appearance information for each
respective window, each window displaying data for-
matted with each window’s respective appearance
information;
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allowing a user to modily appearance mformation of a
selected window; and

automatically changing the appearance information of
windows having a hierarchical relationship with the
selected window to match the modified appearance
mmformation of the selected window, so that the dis-
played data in the windows having a hierarchical
relationship with the selected window 1s formatted
using the changed appearance information while the
data itself remains unchanged.

12. The computer readable storage medium recited in
claim 11, further comprising allowing a user to define which
particular windows have hierarchical relationships with
other windows.

13. An apparatus, comprising:

a memory device storing a plurality of windows having
hierarchical relationships and appearance information,
cach window displaying data formatted with the win-
dow’s respective appearance mnformation;

an 1nput device mputting a selected window of the plu-
rality of windows stored in the memory device and new
appearance information for the selected window; and

a processing device changing stored appearance 1nforma-
tion of windows having a hierarchical relationship with
the selected window to match the inputted new appear-
ance 1nformation for the selected window, so that the
displayed data in the windows having a hierarchical
relationship with the selected window 1s formatted
using the changed appearance information while the
data itself remains unchanged.

14. The apparatus recited in claim 13, wherein the input
device mputs which windows have hierarchical relation-
ships with other windows.

15. A method comprising:

creating windows having hierarchical relationships with
other windows, each window displaying data values
which are formatted based on appearance information
attributes associated with each respective window;

receiving a modification of appearance information
attributes with respect to a selected window of the
created windows; and

automatically copying the modified appearance informa-
fion attributes to appearance information attributes
assoclated with windows having a hierarchical relation-
ship with the selected window, so that data values
displayed in the windows having a hierarchical rela-
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tionship with the selected window are formatted using,
the modified appearance information attributes while
the actual data values remain the same.

16. The method recited 1n claim 15, further comprising
defining which particular windows have hierarchical rela-
tionships with other windows.

17. A computer readable storage medium storing a pro-
ogram Instructing a computer to perform;:

creating windows having hierarchical relationships with
other windows, each window displaying data values
which are formatted based on appearance information
attributes associated with each respective windows;

receiving a modification of appearance information
attributes with respect to a selected window of the
created windows; and automatically copying the modi-
fied appearance information attributes to appearance
information attributes associated with windows having
a hierarchical relationship with the selected window, so
that data values displayed in the windows having a
hierarchical relationship with the selected window are
formatted using the modified appearance information
attributes while the actual data values remain the same.
18. The computer readable storage medium as recited in
claim 17, further performing defining which particular win-
dows have hierarchical relationships with other windows.
19. An apparatus comprising:

a window creating unit creating windows having hierar-
chical relationships with other windows, each window
displaying data values which are formatted based on
appearance information attributes associated with each
respective windows;

an 1nputting unit inputting a modification of appearance
information attributes with respect to a selected win-
dow of the created windows; and

a copying unit automatically copying the modified
appearance mnformation attributes to appearance infor-
mation attributes associated with windows having a

hierarchical relationship with the selected window, so

that data values displayed in the windows having a

hierarchical relationship with the selected window are

formatted using the modified appearance information

attributes while the actual data values remain the same.

20. An apparatus as recited 1n claim 19, further compris-

ing a defining unit defining which particular windows have
hierarchical relationships with other windows.
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